Summary. Maximal amounts of tubulin in rat brain are observed during the 3 to 10-day postnatal period. Introduction.
Introduction.
The major biological event occurring during brain development at the states of neuronal differentiation is that a given group of cells stops dividing and begins to develop neurites. Under in vitro conditions using established cell lines or primary cultures, neurite outgrowth can be triggered in appropriate culture media (Amano et al., 1972) . In these conditions, the microtubules are organized differently, depending on whether the cell divides or differentiates ; the same pool of tubulin, the basic microtubular subunit, seems to be used to form either the mitotic spindle or the bundles of microtubules concentrated in the neurites. Moreover, neurite outgrowth can be blocked by various antimitotic drugs such as coichicine (Yamada et al., 1970) which binds to free tubulin and prevents its polymerization to microtubules. According to Jockusch et al. (1979) microtubule formation indicates an overall differentiation of fibrous brain glial cells and neuronal cells.
Since the tubulin present in the neuronal network of the mature brain represents 80 to 90 p. 100 of its total pool (Morgan and Seeds, 1975) and since its polymerization seems to be a prerequisite for neurite outgrowth, we have taken this parameter as a molecular marker of brain differentiation.
Results.
1. Tubulin concentration and polymerization during brain developmentWe first had to determine whether neurotubulin is assembled into neurotubules as soon as it is synthesized, i.e. is the concentration of tubulin or its ability to assemble the rate limiting factor in the formation of the microtubules ? In a previous study (Fellous et al., 1975) (V1/eisenberg, 1972) . Using this procedure with crude rat brain supernatants, we had previously shown (Francon et al., 1978) (Francon et al., 1978) . These results ( fig. 1 ) showed that at early postnatal stages the initial rate of tubulin polymerization into microtubules was minimal but that polymerization capacity increased rapidly during the first to postnatal weeks, reaching a maximum during adult life. Other parameters of in vitro microtubule assembly also changed during development ; for example, there were longer lag periods in the polymerization reaction and higher values of the critical concentration were observed (Francon et al., 1978 (Francon et al., 1978) . This latter possibility was suggested by analysis of the kinetic experiments which showed the assembly step of nucleation or initiation to be limiting. Several protein factors, microtubule-associated proteins (MAPs) (Sloboda et al., 1975) , copolymerize with tubulin and are required for the initiation process . MAPs are not absolutely necessary for the elongation step of microtubule assembly (Murphy et al., 1977) . Consequently, the effect of adding these factors was studied on 3, 15 and 35-day old rat brain supernatants. Figure 2 shows that the addition of MAPs had no effect on the 35-day old preparations, whereas maximal assembly rates were recovered on 3 and 15-day old brain supernatants. Similarly, the period of polymerization lag also decreased (Francon et al., 1978 Since the MAPs analysis clearly showed that the composition of the TAU group was modified, and since these proteins play an important role in vitro in the assembly process b), they were purified by gel filtration (Fellous et al., 1977) of 3 and 35-day old rat brain total MAP preparations. Figure 4 show the capacity of these two groups of proteins to induce the in vitro assembly of pure tubulin. The specific activity of 3-day old TAU is clearly l ower than the adult one.
In conclusion, both the composition and activity of TAU proteins change during brain development ; this is closely correlated with both the profile of the kinetic parameters of in vitro microtubule assembly and with the period of intensive neurite growth occurring during neuronal differentiation.
4. Is the change in MAP composition a transcriptional or translational event ? &horbar; The simplest experimental approach to this question was to establish and compare the peptide map of « young » and « adult » TAU populations. After complete purification of these fractions by Ultrogel ACA 34 chromatography (Fellous et al., 1977) , aliquots of each TAU preparation were subjected to partial proteolysis for varying periods of time with either S. a.ureus or chymotrypsin 
